EuropSisches 
Patentamt 



European 
Patent Office 



Office europ^en 
des brevets 




ificate Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprOnglich eingereichten 
Fassung der auf dem nSch- 
sten Blatt bezeichneten 
europdischen Patentanmel- 
dung Qberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les documents fix^s S 
cette attestation sont 
conformes d la version 
initialement depos^e de 
la demande de brevet 
europ^en sp^clfi^e d la 
page suivante. 



Patentanmeidung Nr. Patent application No. Demande de brevet n*" 

03102007.6 ^ 



• PMORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



Der President des Europdischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le President de I'Office europSen des brevets 
P.O. 



RCvanDIJk 



Europaisches European Office europeen 

Patentamt Patent Office des brevets 



Anmeldung Nr: 
AppH cation no. : 
Demande no: 



03102007.6 \y 



Anmeldetag: 

Date of filing: 04.07.03 
Date de d^pdt: 



Anmel der/AppI IcantC s)/DeinandeurC s) : 

Koninklijke Philips Electronics N.V. 
Groenewoudseweg 1 
5621 BA Eindhoven 
PAYS -B AS 



Bezelchnung der Erf Indung/Tltle of the Inventlon/Tltre de T Invention: 
(Falls die Bezelchnung der Erflndung nicht angegeben 1st, slehe Beschrelbung. 
If no title Is shown please refer to the description. 
SI aucun titre n'est 1nd1qu6 se referer a la description.) 

Driving assembly for high-power gas discharge lamps 

In Anspruch genommene Prlorlat(en) / Prlorlty(les) claimed /Pr1or1t6(s) 
revendl queers) 

Staat/Tag/Aktenzelchen/State/Date/Flle no,/Pfi^ys/Date/Num§ro de d6p6t: 



Internationale Patentklassif ikatlon/Internatlonal Patent Classification/ 
Classification Internationale des brevets: 

H05B41/14 



Am Anineldetag benannte Vertrags tea ten/Contracting states designated at date of 
flllng/Etats contractants d4s1gn€es lors du depot: 

AT BE BG CH GY CZ DE DK EE ES FX FR 6B GR HU IE IT LU MC NL 
PT RO SE SI SK TR LI 



03102007. 6 

EPVEPO/OEB Form 1014.2 - 01.2000 7001014 



PHNL030778EPP 

1 25.06.2003 
Driving assembly for high-power gas dischaige lamp s 



FIELD OF THE INVENTION 

The present invention relates in general to the field of drivers for gas discharge 
lanq>s, more specifically high-intensity discharge (BQD) lamps. 

5 BACKGROUND OF THE INVENTION 

Conventionally, gas discharge lamps are driven by CuFe ballasts. Also, 
electronic drivers have been developed, which offer advantages such as higher operational 
firequency and improved efGcien<r/. 

Gas discharge lamps are designed for a specific nominal power, and drivers 
10 for such lan^s need to be designed for the required power specification. Up till now, - 
electronic drivers for gas discharge hanps having nominal power for instance, 50 W, 
150 W, 250 W, 400 W, 600 W are available. Gas discharge lan^s having veiy high power, 
for instance 1800 W, are nowadays still driven by CuFe ballasts. However, it is desirable that 
these lamps are also driven by electronic drivers. Thus, there is a need for high-power 
15 electronic drivers for gas discharge lamps, specifically BDDD lamps. 

Alfliouglh low-power or medium-power electronic drivers for gas discharge 
lamps have been developed, it is not easily possible to develop a high-power electronic 
driver. For instance, it is not simply possible to scale-up existing designs. A high-power 
electronic driver should be developed from the basic drawing board, which takes a lot of time 
20 and is quite costiy. Further, components to be used for such high-power electronic driver 
involve hig^-power conqponents, which are es^ensive. 

SUMMARY OF THE INVENTION 

An objective of tiie present invention is to provide an electronic driver 
25 apparatus for hi^-power gas discharge lamps. According to an important aspect of the 

present invention, an electronic driver apparatus is designed as an electronic driver assembly 
conqnising a plurality of low-power electronic drivers connected in parallel. Thus, the 
present invention advantageously uses existing low-power electronic drivers, which are 
relatively low-cost since tiiey are manu&ctured in large volumes. Further, development of 
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low-power electronic drivers has advanced very far akeady, so that these components are 
very reliable. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 These and other aspects, features and advantages of the present invention wiD 

be further explained by the following description with reference to the drawings, in which 
same reference numerals indicate same or similar parts, and in which: 

Figure 1 A is a block diagram schematically showing ihe general two-stage 
design of a prior art gas discharge lamp driven 

^® Figure IB is a graph schematically illustrating the shs^e of the current through 

a gas discharge lamp; 

Figure 2 is a block diagram schematically showing the general design of a 
driver assembly in accordance with the present invention; 

Figure 3 is a block diagram conq)arable to Figure 2, schematicaUy showing a 
1 5 specific embodiment of a driver assembly in accordance with the present mvention; 

Figure 4A is a block diagram schematically illustrating relevant components of a forward 
commutator; 

Figures 4B-D are block diagrams schematically illustrating synchronisation 
details of specific embodiments of a driver assembfy m accordance witih the present 
20 invention; 

FiguTKi 5A-D are block diagrams schematically illustrating safety control 
details of specific embodunents of a driver assembly in accordance with the present 
invention; 

Figure 6 is a block diagram illustrating a variation of the embodiment of 

25 Figure 4D. 

DESCaRIPTION OF THE INVENTION 

Figure 1 A is a block diagram schematicaUy showing the general two-stage 
design of a prior art gas discharge lamp driver 1 for a lamp L. Such driver 1 comprises a first 
30 stage 2, also indicated as pre-conditioner, having an input for receiving AC mams voltage, 
typicaUy in the order of about 230 V. The pre-conditioner conqwises rectifying means for 
rectifying the input voltage, and up-transformer means for ti»nsforming the rectified voltage 
19 to a DC volteige, typically in the order of 400 V or higher. 
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A second stage 3 has an input receiving the DC voltage from the pie- 
conditioner, and has an output connected to the lamp L. This second stage, also indicated as 
forward commutator, is designed for generating an altemating DC current at its output, i.e. a 
current having substantiaUy constant ipagnitude but alteniating direction. Figure IB 
schematically iUustrates the shape of the current II through the lamp L as a function of time t; 
herein, any superimposed hig^-frequency ripple components are neglected. During a first 
commutation interval Al, the lamp current flows into one direction, whereas in a second 
commutation interval A2 the lamp current has the same magnitude but flows in the opposite 
direction. The overall conatmutation period is indicated as A = Al + A2. 



Figure 2 is a block diagram schematically showing the general design of a 
driver assembly 10, which comprises three drivers lA, IB, IC of conventional design, having 
their ou^uts connected together to feed a high-power lamp L (for instance 1800 W). Each 
driver lA; IB; IC con5>iises apre-conditioner 21; 22; 23 and a forward commutator 31; 32; 

15 33, respectively. Since the current throu^ the hig^-power lanip L is provided hy three 

drivers, each of the toe pre-conditioners and each of the three forward commutators may be 
of a low-power design (for instance 600 W). 

The first driver lA has iiqmt terminals 11a and lib. The second driver IB has 
input terminals 12a and 12b. The third driver IC has iiput tenninals 13a and 13b. In a first 

20 variation, the three drivers are fed fi»m the same mains, for instance 230 V one-phase mains, 
so that tenninals 11a, 12a, 13a are connected together and tenninals 1 lb, 12b, 13b are 
connected together. An advantage of this variation is that the assembly 10 can be powered 
from common one-phase mains. It is also possible that terminals 1 la, 12a, 13a are connected 
to one phase of a three-phase mains, and that terminals 1 lb, 12b, 13b are connected to 

25 another phase of this three-phase mains; an advantage is that the voltage available between 
two phases of a three-phase mains is higher than the voltage avaikble between one phase and 
neutral. 

In a second variation, the three drivers are fed frraa the three phases of a three- 
phase mains. In the following, the toe phases of a three-phase mains will be indicated as 
30 PI , P2, P3, respectively, while the neutral conductor will be indicated as N. In one 
implementation, the drivers are always connected between one phase and neutral (star 
configuration); fan instance, termiuals 11a, 12a, 13a are connected to phases PI, P2, P3, 
respectively, ^ereas temimals 1 lb, 12b, 13b are connected to N. In another implementation, 
the drivers are always connected between two subsequent phases (triangle configuration); for 
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instance, tenninals 1 la, 12a, 13a are connected to phases PI, P2, P3, respectively, whereas 
terminals lib, 12b, 13b are connected to phases P2, P3, PI, respectively. 

Using more than one phase has the advantage of increased rehability. If one of 
the phases fails, the system can continue operating at a lower power level. The star 
5 configuration has the advantage that the mains current is sinusoidal and that, during normal 
operation, the neutral line carries no current The triangle configuration has the advantage 
that the resulting pre-conditioner output voltage is substantially higher, which makes this 
implementation specifically suitable to operate higjh voltage burners. 

It is to be noted, however, that the present invention is not limited to an 
10 assembly design comprising three drivers. A driver assembly in accordance with the present 
invention may have two, or four or more drivers connected in parallel. In the case of Ihe first 
variation, all pre-conditioner inputs are connected in parallel. In tiie case of the second 
variation, it is preferred that the number of drivers can be written as 3 N, wherein N is an 
integer, and that always N pre-conditioner inputs are connected in parallel. 
15 In the simplest implementation, the individual drivers 1 A, IB, IC, ... are 

operating autonomously, i.e. iadependent firom each other. However, since such independent 
operation may lead to problems and even feilure, such is not preferred. Preferably, there is 

some operative coupKng between the individual drivers lA, IB, IC This operative 

coupling may relate to one or more of the following aspects: 
20 - ignition 

synchronisation 
distribution of power 
safety 

as will be explained in more detail. 

25 

IGNITION 

As is known to persons skilled in the art, drivers 1 A, IB, IC, ... are normally 
provided with a built-in ignitor device (not shown in Figure 2) which is capable of providiag 
high voltage pulses to the driver output during an initial stage of lamp operation, when the 
30 lamp is OFF and needs to be ignited. In an embodiment where the individual drivers are 
provided with a built-in ignitor device, steps may be taken to ensure that the individual 
igniters do not disturb each other. 

In one possibility, only one ignitor of only one of said individual drivers is 
active, while all other igniters are made inactive. One problem of this solution is, however. 
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that now one single ignitor needs to be capable of handling the overall cuxrent of the entire 
driver assembly circuit 

In anolher possibility, individual ignitor devices are disconnected, and their 
ou^uts are connected together, such that these ignitor device together defuae one large 
5 ignitor. 

In a preferred embodiment, Ihe individual drivers 1 A, IB, IC, ... are designed 
without individual ignitors, i.e. Ihey are ignitor-less drivers, and the driver assembly 10 is 
provided with a conmion ignitor 41 between liie lamp L and the output node 40 of the 
forward commutator stages 31, 32, 33 as illustrated in Figure 3. An advantage of such 
10 embodiment is that Ihe ignitor can be accomodated in the lamp housing, which implies that 
any wiring between ignitor 41 and lamp L can be relatively short Since the ignitor 41 can be 
a standard ignitor, it is not necessary here to explain the design and operation of the ignitor 
41 in more detail. 

15 SYNCHRONISATION 

The individual pre-conditioners need not be mutually synchronised, mainly 
because, at least under normal dbrcumstances, then: output is a constant oulput voltage, 
wherein internal timings within Ihe individual pre-conditioners do not play any role of 
inq)ortance. In contrast the individual forwanl comniutatQr stages 31, 32, 33 provu^ 

20 individual AC current contributions to the overall hanp current, each of such mdividual AC 
current contributions being characterised by Ihe current curve of Figure IB. If each individual 
forward commutator stage operates totally independent from all others, it is very diflHcult to 
ensure that aU such individual AC current contributions are conipletely in phase with each 
oflier. Being "completely in phase" means that all commutator stages 31, 32, 33 must operate 

25 at exactiy the same frequency (=1/A) and must switeh from positive to negative current and 
vice versa at exactiy the same moment In case a phase shift is present between any two of 
said stages, this creates a low-resistance path between a high-voltage line and a low-voltage 
line, resulting in very higji currents which are only limited by current limiting protection 
means coming into action. 

Figure 4A is a block diagram schonatically illustrating some relevant 
components of a possible embodim^t of a forward commutator 30 which can be used to 
inaplement the commutator stages 31, 32, 33. Such fimvaid commutator 30 con5)rises two 
ccmtrollable switches 51, 52, ccnmected in series between a high voltage level supply line Vh 
and a low voltage level supply line Vl, typically tiie ou^ut of a pre-conditioner. The node 
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between these two switches, typically implemented as MOSFETs, is coupled to a lamp 
output terminal 55 via an output filter 58, which comprises an inductor (not shown) in series 
with the output and a capacitor (not shown) parallel to the output, as will be known to 
persons skilled in the art. A switch driver 54 has outputs 54b and 54c, respectively, connected 
5 to control terminals of said switches. 

For driving the switches, the switch driver 54 can operate in several possible 
modes. Hereinafter, one possible mode of operation will be explained by way of example 
only. In this one mode of operation, the switoh driver 54 is either in a first operative state or 
in a second qperalive state. In the first operative slate, the switch driver 54 generates its 

10 output signals such that second switoh 52 is continuously non-conductive while first switch 
51 is switehed from its conductive state to its non-conductive state at a relatively high 
fi«quency, in which case current flows firom high voltage level supply line Vh via output 
filter 58 into lamp output terminal 55. In the second operative state, the switoh driver 54 
generates its output signals such that first switch 51 is continuously non-conductive while 

15 second switoh 52 is switched firom its conductive state to its ncm-ccmductive state at a 
relatively high fiiequency, in which case current flows from lamp output tentninal 55 via 
ou^t filter 58 to low voltage level supply line Vl. The switoh driver also has an OFF state, 
in which both switches 51 and 52 are continuously non-conductive. The switoh driver 54 in 
turn has a control input 54a coupled to a control output 53b of a timing ccmtroller 53, which 

20 generates a control signal Sc for the switoh driver 54, the control signal Sc having two signal 
values causing the switch driver 54 to operate in either its first operative state or in its second 
operative state, respectively. The timing of this control signal Sc determines the timing of the 
positive and negative commutation periods of tbe ou^ut current. 

Figures 4B-D illustrate various embodiments m which synchronisation is 

25 implemented. In these Figures, individual switches 51, 52, switoh drivers 54, and timing 
controllers 53 of the three commutators 31, 32, 33 are shown, distinguished by indexes 1, 2, 
3, respectively. 

In the embodiment of Figure 4B, each timing controller 53 has a control input 
53a. The driver assembly 10 in this embodiment is provided with a common clock signal 
30 generator 56, which has an output 56a connected to all timing controller ii^uts 53ai, 53a2, 
53a3. Thus, the timing controllers 53 1, 532, 53$ have the same time base and control the 
switching of then respective switoh drivers 54i, 542, 543 at exacfly the same moment. 
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In the embodiment of Figure 4C, the first timing controller 53i has Ihe status 
of master, and has its output 53bi connected to all other timing controller inputs 53a2, 53a3. 
Thus, a sq)aratB clock signal generator 56 is avoided; the role of the separate clock signal 
generator 56 is played by the first timing controller 53 1. Again, the timing controllers 53i, 
5 532, 533 have the same time base and control the switching of their respective switch drivers 
54i, 542, 543 at exacfly the same monsmt. 

In tiie embodiment of Figure 4D, flie individual timing contix)llers 53 1, 532, 
533 are replaced by one single common timing controller 57, which has an ou^ut 57a 
connected to tiie control iaputa 54ai, 54a2, 54a3 of tiie respective switch drivers 54i, 542, 543. 

1® An advantage of the embodiment of Figure 4D is that the total number of 

con:q)onents is reduced. An advantage of tiie embodiment of Figure 4C is that no additional 
conaponents are required. The advantages of tiie embodiments of Figures 4C and 4D can be 
combined if said one smgle conunon timing controller 57 is implemented by tiie first timing 
controller 53 1 of the first commutator 31. 

* ^ An advantage of the embodiments of Figures 4B and 4D is that a modular 

design in which all individual commutators 31, 32, 33 are mutually identical is easily 
implemented. In such modular design, any one individual driver lA, IB, IC may be added or 
taken away without disturbing operation of the driver assembly 10 as a whole (^part ftom the 
feet, of course, tiiat the overaU output current is provided by one driver more or less). 

20 

DISTRIBUTION OF POWER 

IdeaUy, each individual driver 1 A, IB, IC provides tiie same current 
magnitude. If maoufecturing tolerances are such that one or more drivers provide 
substantially less than nominal power, one or more of the other drivers need to provide 
25 substantially more than then: nominal power in order to meet the demand of the lamp L. 
However, in well-designed drivers which are well-set, mutual deviations in current 
magnitude are not severe, and control measures are not needed in this respect 

SAFETY 

^® Typically, a driver for a gas discharge lamp is provided with safely control 

circuitry, which monitors one or more operational parameters of the driver, and which is 
capable of switching OFF such driver in case it finds fliat anomaHes exist TVpical 
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operational parameteis which are monitored are, for example, temperature and current 
magnitude. For instance, the driver is switched OFF if the current magnitude is so high that a 
short circuit must be present, or if the temperature of the driver rises beyond a safety level. 
Also, if the driver does not generate current at all, it is decided that something is wrong and 
5 the driver is switched OFF. 

Such switching OFF is intended to prevent (furtiber) damage to the driver. 
However, in a driver assembly comprising two or more driver units, switching OFF one 
driver unit may be very disadvantageous to one or more of the other driver units, because 
now these other driver units need to generate more current than nominal current. Typically, 
10 driver units are provided with protection means fiw limiting the oulput current to a certain 
m a x im u m. Depending on the total number of driver units, the drivers may be caused to 
generate their maximum output current, and the oveiaU cuirent as received by the lamp may 
be less than nominal lamp currenl^ which may lead to iailure of the lamp. 

Accordmg to the present invention, this problem is solved by designing safety 
1 5 control circuity for drivers in a driver assembly such Haat all drivers are automatically 

switched OFF if the safety control circuitry decides that even one individual driver should be 
switched OFF. 

Several configurations are possible, which will be explained in the following 
20 with reference to Figures 4A and 5A-D. By way of example, the parameter "teii5)erature'' 

will be discussed, but it should be clear that the same discussion applies, mutatis mutandis , to 
other parameters ySk& cuirent magnitude etc. 

Figure 4A illustrates that the forward commutator 30 coirq>rises safety control 
circuitry 60 including an individual temperature sensor 61 and an individual safety controller 
25 62, which receives at an iiiput 62a an output signal of said individual temperature sensor 61 , 
and which has an output 62b coupled to a safety control input 54d of the corresponding 
switch driver 54, This individual safety controller 62 is designed to switch OFF the 
corresponding switch driver 54 if the temperature signal indicates a temperature above a 
predetermined level, by sending a control signal to the switch driver 54 which, in response, 
30 enters an OFF state in which it generates the switch contiX)l signals at its oulputs 54b and 54c 
such that both switches 51 and 52 are in then: non-conductive state. 

In a case where all ferward commutators 31, 32, 33 would have such 
individual safety control circuitry including an individual temperature sensor and an 
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individual safety controUer, and where all individual safety controllers would be operating 
independently, the above-mentioned disadvantages would arise. 

Figure 5A illustrates a first configuration wherein those disadvantages are 
avoided The driver assembly 10 is provided with an additional main safety controUer 70, 
which has inpm 70ai. 7-0*2. 70a3 coupled to the individual tempcaOme sensors 61i, 612, 613. 
and which has an ouftmt 70b for generating an overall SWITCH-OFF signal Sqff. The main 
safely controller 70 is designed to generate its overall SWirCH-OFF signal Sqff if at least 

one of the signals received at its mputs mdicates a temperature above said predetermined 
level. 

Thus, in the configuration of Figure 5 A, the main safely controller 70 in feet 
checks all individual ten^eratures. If the temperature were tiie only parameter to consider, 
this would be reasonable, but if there are more parameters to consider, the number of h^ul 
signals to this main safely controUer 70 would be quite high. Therefore, m apreferred 
configuration, ilhistrated in Figure 5B, flie mam safety controller 70 has inputs 70ai, 70a2, 
70a3 coi^led to fee control outputs 62bi, 62b2, 62b3 of each individual safety controller 62i, 

622, 623, respectively, and the main safety controller 70 is designed to generate its overaU 
SWrrCH-OEF signal Sqef if at least one of the signals received at its inputs 70ai, 70a2, 70a3 
hidicates that the corresponding individual safety controller 62i, 622, 623 has generated its 
individual SWrrCH-OFF signal. Thus, m tiiis case, tiie main safety controUer in feet checks 
all mdividual safety controllers, and decides to switeh off flie entire assembly 10 if even one 
mdividual safety controller 62i, 622, 623 has found aparameter leading to a switch-off 
decision, whichever that parameter may be. 

The overall SWITCH-OFF signal Sqef of the main safely controller 70 may be 
sent to corresponding mputs 62ai, 62a2, 62a3 of tiie mdividual safely controDers 62i, 622, 

623, which are designed, in response to receiving tiie overall SWTTCH-OEF signal Sqff, to 
generate tiieir individual SWITCH-OFF signals for the correspondhig switch drivers 54I 54^, 
543, as also ilhistrated m Figure 5A. Preferably, however, the overall SWITCH-OFF signal 
SoFF of tiie main safety controUer 70 is sent dnectiy to tiie safety control mputs 54di, 54d2, 
54d3 of tiie mdividual switch drivers 54i, 542, 543, which are designed to switch to tiieir OFF 
state, i.e. to switch botii corresponding switches 51 and 52 to tiieir non-conductive state, in 
response to receivmg eitiier tiie individual SWITCH-OFF signal fiom tiie correspondmg 
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individual safety controller 62i, 622, 623 or the overall SWITCH-OFF signal Sqff from iJie 
main safety controller 70. Figure SB also illustrates this functionality for an embodiment 
where the switch drivers S4i, S42, S43 are provided with corresponding OR-gates 63 1, 632, 
633, each having an input receiving the individual SWITCH-OFF signal from the 
corresponding individual safety controller 62i, 622, 623 and further having an input receiving 
the overall SWITCH-OFF signal Sqff from the main safety controller 70, and each having an 
output coupled to the safety control inputs S4d], S4d2, S4d3 of the corresponding switch 
drivers 54i, 542, 543. 

It is noted that the OR-gates 63 1, 632, 633 ^^y he omitted, and that the safety 
control inputs 54di, 54d2, 54d3 of the switch drivers 54i, 542, 543 may only receive the 
overall SWITCH-OFF signal Sqff from the main safety controller 70, in which case the 
safety control of the assembly 10 is performed solely by the single main safety controller 70. 
In this case, also the individual safety controllers may be omitted. 

It is further noted that, as an alternative to the embodiment of Figure 5A, each 
individual safety controller 62i, 622, 623 may be provided with an OR-gate at its input to also 
receive the sensor output signal from the corresponding temperature sensor 61 1, 6I2, 6I3, 
respectively. Or, as an alternative to the embodiment of Figure 5A, the main safety controller 
70 may receive its input signals from the nodes 61/62. 

In another embodiment, illustrated in Figure 5C, an additional main safety 
controller is avoided. In this embodiment, each individual safely controller 62i, 622, 623 is 
provided with an OR-gate 64i, 642, 643, respectively, each OR-gate 64i, 642, 643 having 
inputs for receiving all sensor signals from all corresponding temperature sensor 61 1, 6I2, 
6I3. In still another embodiment, illustrated in Figure 5D, each OR-gate 64i; 642; 643 
associated with an individual safety controller 62i; 622; 623, re^ectively, has its inputs 
connected to the outputs of all other individual safety controller 622, 623; 62i, 623; 62 1, 622. 
Again, all switoh drivers are set to their OFF state if only one sensor detects an anomaly. 

It is noted that, from the above-discussed embodiments of Figures 5A-5C, the 
embodiment of Figure 5B is preferred since it is easily implemented with only very few 
modifications to existing driver design. 
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CLAIMS: 



1. Driver assembly (10) fi>r driving a gas discharge lamp (L), comprising a 
pluraHty of at least two lamp drivets (1 A, IB, IC) having flieir re^ective output terminals 
coupled in parallel, each individual driver (1 A, IB, IC) being designed for generating a 
commulating DC-current at its respective output tenninal, the assembly (10) con^rismg 

5 synchronisation means for synchronising the output currents of the individual drivers (1 A, 
IB, IC). 

2. Driver assembly according to claim 1, wherein each individual driver (lA, IB, 
IC) comprises switching means comprising: 

10 - two controllable switches (51, 52) connected in series between a hi^ voltage supply line 
(Vh) and a low voltage supply line (Vl), a node between said switches coiq>led to the said 
driver ou^t terminal; 

- a switch driver (54) having outputs (54b, 54c) coupled to respective control terminals of 
the controllable switches (51, 52); 
15 - a timing controller (53) having an output (53b) for generating a timing control signal (Sc) 
coupled to a timing input (54a) of the corresponding switch driver (54); 
wherein said synchronisation means are ad^?ted for synchronising the timing control signals 
(Sc) of the individual timing controll^ (53). 

20 3 . Driver assembly according to claim 2, wherein said synchronisation means 

comprise a clock signal generator (56) having an ou^t (56a) for generating a clock signal 
coupled to inputs (53ai, 53a2, 53a3) of all timing controllers (53i, 532, 533). 

4. Driver assembly according to claim 2, wherein the output (53bi) of one timing 

25 controller (53 1) is cou5>led to inputs (53ai, 53a2, 53a3) of all other timing controllers (532, 
533). 
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Driver assembly according to claim 1, wherein each individual driver a IB 
IQ comprises switching means comprising: ' 

yor^^^ ^U^. (51. 52) c^i. ^ b«we«. aMgh vol.^ ™^ 
^H)«dalowvo1,agesu^li«(V^.,^,^^^^^ ^^^^ 
5 driver output tenninal; 

the controllable switches (51, 52); 
10 of an switch drivers (54i, 542, 543). 

plurahtyofat least two lamp drivers ri A IB iri a • . 

cnnni.^ • 11 , ' ^ respective output terminals 

coupled m parallel, each individual driver ri A. IB 1 r\ a • 
comn,,^««„r.r, . <«ver(lA. IB, lC)bemg designed for generating a 



15 



20 



25 



30 



-n-utatmgDC_atits respective output temnnal, 
common ignitor (41). ^ ^ompnsmg a 



piurali^, f ,,^'^'^^'»^*"'«*^'''^<«-'-«='™P(I-).c<»*risioga 

coupfcd^paraUe^^taaividua, driver (.A. .B. IC) being dedgr^d fi„ gene^,^ , 
«~togDO«,r.e«a,i,s respective ou5.u.«^ 

lO cmpristag individual igniter means; ^ 
of the corre^ondnig individual driver (1 A, IB, IC). 

plurahly of at least two lamp drivers (lA. IB i r\ ^>«.ri^^ a • ^ b 

cn,»,io^ • „ , ' ^ respective output termmals 

coupledmparallel,eachmdivid„al driver (lA, IB, IC) being designed for generating a 
conmiutatingDC-current at its respective outt^^ 
IC) comprising mdividual ignitor means; 

^--^bfe^OOJcon^s^n..^^ 
uidnndualigmtor means. 
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9. Driver assembly (10) for driving a gas disclMffge lamp (L),co^ 

pluraUty of at least two lamp drivers (1 A, IB, IC) having Iheir respective output terminals 
coupled in parallel, each individual driver (1 A, IB, IC) being designed for generating a 
commutating DC-current at its respective output tenninal, each individual driver (1 A, IB, 
5 IC) comprising individual ignitor means; 

wherein the individual ignitor means are connected in parallel. 

10. Driver assembly (10) for driving a gas discharge lamp (L), comprising a 

pluraHty of at least two lamp drivers (lA, IB, IC) having their respective ou^ut terminals 
10 coupled in parallel, each individual driver (lA, IB, IC) being designed for generating a 

commutating DC-cunent at its respective oulput tetmhial, the individual drivers (1 A, IB, IC) 
being adapted to each other such as to mutually provide substantially the same amount of 
power. 

15 11. Driver assembly (10) for driving a gas discharge lamp (L), comprising a 

plurality of at least two lamp drivers (1 A, IB, IC) having their respective output terminals 
coupled in parallel, each individual driver (1 A, IB, IC) being designed for generating a 
commutating DC-current at its respective output terminal; 

wherein each individual driver (1 A, IB, IC) comprises at least one sensor (61) for 
20 monitoring at least one operational parameter of the corresponding driver (1 A, IB, IC); 

wherein the assembly further conqnises safety control drcuitiy ad^ted for switching off the 
entire assembly if at least one of said sensors detects an anomaly. 

12. Driver assembly according to claim 1 1 , fcatbst coniprising a main safely 

25 controller (70) having inputs (70ai, 70a2, 70a3) coupled to outputs of respective sensors (61 1, 
6I2, 6I3), and having an output (70b) for generating an overall switch-off signal (Sqff). 

13_ Driver assembly according to claim 12, wherein each mdividual driver (lA, 

IB, IC) coiiq>rises switching means comprising: 
30 - two controllable switches (51, 52) connected in series between a high voltage supply Ime 
(Vh) and a low voltage siq;»ply line (ViO, a node between said switches coupled to tiie said 
driver output terminal; 

_ a switch driver (54) havmg outputs (54b, 54c) coiq)led to respective control terminals of 
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tbe controllable switches (51. 52), and fonher having a safety control input (54d). 
wherein the output (70b) of the main safety controller (70) is coupled to safety c. 
(54di. 54d3, 54d3) of all individual switch drivers (54i, 543, 543). 



14. ^^«^^««*lyacco«3ingtoclaiml2.whereineachindiv^ 

IB, lOcompnses switching means conqmsing- ' 

^twocont.llableswitches(51,52) conned 

2^B)andalow voltage supply line (Vaanode between said switches coupled to t^ 
driver ou^ terminal; 

4e contonable «dtehes (51, 52). a«d arther havmg . safe^- conttol topu. (S4*. 
each individual driver (lA. ,B. IC) iteher comprising i,«Bvidu., 

«2^62,)Iu.viaga.omp«(62b..62ba.62b3)co,*led»a»i5^co«aoli.p„.(34di,^^^ 
of the coneqwndiiig switoh driver (54,, 543, 543); 

Wherein theoutput(70b)of the main safety controUer (70) is coupledtoinpu^ 
62a3) of all individual safety controllers (62i. 622, 623). 

15. Driver assembly according to claim 11; 

wherein each individual driver ri A m ir^*,^!.^ 

t«.o ^ ^ composes switching means comprising: 

^two c^troll^ie switches (51, 52) comiected in series between a high voltage supply line 

CVB)andalow voltage supply line (Vaanode between said switches cou^^^ 
onver ou^ut terminal; 

-^a.witehdriver(54) having ou*u« (54b, 54c) coupled to respective co«roI te»ir«Is of 

«»co«.n.nab,eswitohes(5,,52,a.d«^h.vi.^as.fe.yco«ro.i.^ 

each individual driver (lA. IB. IQ ftriher con^ .n individual oonMer (62, 

62^ 623) having fapu. (62a,. 62aa. 62a3) coupled to ou*u.s of respective sensor, (61 ' 

6I2, 6I3); 

«».»embIy(.0)fl«hercon,risingan»insafc,,con.r.Uor(70)havh,,i^ 

70a3) coupled to ou^uts (62b,, 62b^ 62b3) of re^ve individ»U safe,y conti»lte, (62, ' 

«i2a.623Xandhaving«,o«pu.(70b)togcnen>tin8an„ve,.Bswitoh^ffsignal(So^) 
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1 6. Driver assembly accotding to claim 15, wherein the output (70b) of Ae main 

safety controller (70) is coupled to safety control inputs (54di, 54d3, 54d3) of all individual 
switch drivers (54i, 543, 543). 

5 17. Driver assembly acc<»ding to claim 15, wherein the output (70b) of tiie main 

safety controller (70) is coupled to iiqnits (62ai, 62a2, 62a3) of all individual safety 
controllers (62i, 622, 623). 

Ig. Driver assembly according to claim 11, wherein each individual driver (lA, 

10 IB, IC) conq?rises switching means comprising: 

- two controllable switches (51, 52) connected m series between a high voltage supply line 
(Vh) and a low voltage supply line (Vl), a node between said switehes coupled to the said 
driver ou^mt terminal; 

- a switeh driver (54) havmg outputs (54b, 54c) coupled to respective control termmals of 
15 the controUable switehes (51, 52), and further having a safety control input (54d); 

each individual driver (1 A, IB, IC) further comprising an individual safety controller (62i, 
622, 623) having an output (62bi, 62b2, 62b3) coi?>led to the safety control input (54di, 54d3, 
54d3) of the corresponding switeh driver (54i, 543, 543) and havmg an rsxput (62ai, 62a2, 
62a3) coupled to the outputs of all sensors (61 1, 6I2, 6I3). 

20 

19, Driver assembly according to claim 1 1 , wherein each individual driver (1 A, 

IB, IC) comprises switehing means comprising: 

_ two controllable switches (51, 52) comiected in series between a high voltage supply Ime 
(Vh) and a low voltage supply line (VO, a node between said switches coupled to the said 

25 driver ou^t terminal; 

- a switch driver (54) having outputs (54b, 54c) coupled to respective control terminals of 
the conttollable switches (51, 52), and further havmg a safety control iiqput (54d); 
each mdividual driver (lA, IB, IC) further comprismg an individual safety controller (62i, 
622, 623) having an output (62bi, 62b2, 62b3) co\q)led to the safety control input (54di, 54d3, 

30 54d3) of flie corresponding switeh driver (54i, 543, 543); 

each mdividual driver (1 A, IB, IC) fiirther con^mg an OR-gate (64i, 64^, 643) havhig an 
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output coupled to the mput(62ai, 6^,, 62as) of the corxesponding individual safely 
controUer(62,. 62., 623). luving an input coupled to the output of the 
(61i. 6l2, 6l3) andhaving inputs coupled to fixe ou^uts of all other individual safety 
controllers (622, 623; 62i, 623; 62i, 622). 

20. Driver assembly according to claim 1, each individual driver (lA, IB IQ 

havrngpower supplyterminalsflla. lib- 19V,. n« 1av^* 
, . „ . , =• U la, 1 1 D, 12a, 12b, 13a, 13b) for receiving AC mains power- 

wherem all mdividual drivers flA IR ir^w^A • , ~. 

^^'^^>^v« their power si^lytenninals (11a, lib; 12a, 
12b. 13a. 13b)connectedinparallel for comiection to one common AC mainspower. 

21. ^«^«^Wyaccordingtoclaiml,eachindividualdriver(lA.lB IC) 
havmg power supply terminals ri la. lib- 12a- i^o J? ' 

u ' t- . ^ ^^^^2b, 13a, 13b) for receiving AC mains power 

wherem the individual drivers n A in , 

auai onvers (1 A, IB, IQ are fed from a three-phase mains in a star 
configuration or a triaagle configuration. 

22- ^«^«^«°*lya«««Jingtoclaim21,whereinthenumberofindividi«l 
dnver (lA, IB, IQ equals 3 N, Nbeing an integer- 

wheremalwaysNindividual drivers (lA, IB, IQWthe^ 

l ib; 12a. 12b; 13a, 1 3b) comaected in parallel for com^ection to one common phase of said 
tnree-phase mains power. 

md.vuiual<Wverco.^sesap«condi«<«ers6«eandal»»Wd^ 

stage, orco„^apreo<»dhH»erst.ge™d.Ml.l,ridgec^ „ 

oo„,p*.s ap^coBdiaonerstage a«la d<™.c<»verter stage andal^lf-Wdge ^i^g 
fo™a«i stage. <,rco,<^ai»«o,«Hflo»^ 
bndge commutating forward stage. 
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ABSTRACT: 



A driver assembly (10) for driving a higji-power gas discharge lamp (L) 
compiises a plurality of at least two low-power lamp drivers (1 A, IB, IC) having their 
respective output terminals coupled in parallel, each individual driver (1 A, IB, IC) being 
designed for generating a commutating DC-current at its respective output terminal, the 
assembly (10) comprising synchronisation means for synchronismg the oulput currents of the 
individual drivers (lA, IB, IC). 

Fig. 2 
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